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Purpose: To test the hypothesis that chronic arterial occlusion protects the distal vessels from disease progression.
Methods: Peripheral angiograms from the radiology film store filed under 1997–1999 were reviewed. Those showing
unilateral iliac occlusion and those showing unilateral femoro-popliteal occlusion were selected. The severity of arterial
disease distal to the occlusion was compared with the patent side. Subsequently, in a subgroup of patients undergoing repeat
angiography, the frequency and distribution of disease progression was recorded and related to the initial disease
distribution.
Results: In the presence of a unilateral iliac occlusion, femoro-popliteal occlusion was less likely on the side of the iliac
occlusion than on the opposite side (difference in proportion 10%. 95% C.I.: 1–18%). In the presence of a unilateral
occlusion proximal to the knee joint, there were more patent calf vessels on the side of the occlusion than on the opposite side
(difference in proportion 9%. 95% C.I.: 4–14%). When angiography was repeated, progression of calf vessel disease was less
common in the limbs with untreated proximal occlusion than in those with no proximal occlusion.
Conclusion: Proximal arterial occlusion protects the distal vessels from the risk of progressive arterial disease.
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The natural history of intermittent claudication is
associated with a low risk of progression to amputa-
tion.1 It has been suggested that proximal arterial
occlusion might protect the distal vessels from the risk
of arterial disease progression, but there is little
published evidence to support this theory. In the
early sixties Warren and colleagues showed that
atherosclerosis progressed more frequently proximal
than distal to an occlusion.2,3 Furthermore, Mozersky
demonstrated that, following femoro-popliteal bypass,
disease progression occurred commonly in the distal
segment.4 Bomberger et al. demonstrated that an
artificially induced aortic stenosis in the rabbit
influenced the distribution of distal atheroma.5 Lyon
attributed the protective effect to reduced arterial wall
motion.6 Reduced mean arterial pressure and reduced
shear stresses on the endothelium may also be
implicated.
Our study was designed to test the hypothesis that a
proximal occlusion protects the distal vessels and to
compare the patterns of disease progression in limbs
with and without proximal occlusion. If the hypothesis
is true, it follows that in individuals who have
unilateral proximal occlusion, there will be, on
average, less severe distal disease on the side of the
occlusion than on the contralateral patent side,
because, for the duration of the occlusion, the affected
limb will have been protected while the opposite limb
will have been at continued risk of disease
progression.
The study was conducted in two stages. Firstly, we
analysed a cohort of angiograms which showed
unilateral occlusion. This is therefore a case-control
study, with each patent limb acting as a matched
control for the occluded limb for all risk factors, such
as smoking, hypertension and cholesterol. Secondly,
we assessed arterial disease progression in subjects
who underwent more than one angiogram and related
the pattern of disease progression to the presence or
absence of occlusion on the initial angiogram.
Methods
Initially, all elective peripheral angiograms filed in the
X-ray department film store under the years 1997–
1999 were reviewed. Angiograms were performed
using intra-arterial digital subtraction technique with
a 3 or 4 F pigtail catheter positioned in the lower
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abdominal aorta. Antero-posterior images were
obtained at five levels from pelvis to lower calf using
boluses of 20 ml of iohexol 300 with additional oblique
views if indicated. If an individual had more than one
angiogram (all angiograms are filed under the date of
the latest study) the earliest dated angiogram, before
any intervention, was used. All angiograms showing
unilateral iliac and/or femoro-popliteal occlusion
were selected for further examination. Angiograms
showing embolic disease or evidence of previous
arterial intervention were excluded.
The angiograms showing unilateral iliac occlusion
were assessed for the presence of ipsilateral or
contralateral occlusion of the femoro-popliteal seg-
ment (from superficial femoral origin to knee joint
level). The proportion showing femoro-popliteal
occlusion on the side of the iliac occlusion was
compared with the contralateral side. Subsequently,
all angiograms showing unilateral occlusion proximal
to the knee joint were selected. The number of patent
calf vessels was recorded. The number of patent
vessels on the side of the proximal occlusion was
compared with the contralateral patent side.
For the second part of the study the angiogram
packets of 100 subjects who had undergone more than
one angiogram were selected from the film store.
Angiograms showing major amputation were
excluded. The initial and latest angiograms were
compared. The time interval between the angiograms
and details of all arterial interventions were recorded.
The development of a new occlusion or progression of
an existing occlusion on the latest angiogram was
recorded for three arterial segments for each limb
(iliac, femoro-popliteal and calf). The 200 limbs were
categorized into three groups namely: limbs in which
arterial intervention was performed (these were
excluded from further analysis), limbs with large
vessel (above-knee) occlusion but no intervention
and limbs with no large vessel occlusion or interven-
tion. The frequency and site of progression of arterial
occlusion was compared in the latter two groups.
Confidence intervals for the comparison of pro-
portions were calculated using Newcombe’s method.7
Results
In the first part of the study, approximately 2000
angiograms were reviewed. 105 with unilateral iliac
occlusion were selected. Of these 16 (15.2%) had
unilateral femoro-popliteal occlusion on the patent
iliac side, compared with 6 (5.7%) on the occluded iliac
side (difference in proportion 9.5% (95% C.I.: 0.7–
18.1%)). 57 had patent femoro-popliteal segments
bilaterally and 26 had bilateral femoro-popliteal
occlusions.
407 patients had unilateral occlusion proximal to
the knee joint. One was excluded because of tech-
nically inadequate images of the calf vessels. Of the
remainder, 284 (70%) had equal number of patent calf
vessels on each side. 80 (19.7%) had more patent calf
vessels on the side of the proximal occlusion than
the contralateral side compared with 42 (10.3%) who
had fewer (difference in proportion ¼ 9.4% (95% C.I.:
4.4–14.4%)).
In the second part of the study a subset of 100
patients (200 limbs) who had undergone repeat
angiography was selected. 72 limbs underwent arterial
intervention and have been excluded from further
analysis. 128 limbs had no intervention and under-
went repeat angiography at a median (IQR) of 2.1 (2.5)
years. Of the untreated limbs, 52 limbs had iliac or
femoro-popliteal occlusion and 76 had no above-knee
occlusion. The distribution of disease progression,
defined as development of a new arterial occlusion or
lengthening of an existing occlusion is shown in the
Table 1.
52 limbs had untreated large vessel occlusion. 17
(33% (95% C.I.: 22–46%)) of these showed evidence of
disease progression. Progression was proximal to the
occlusion in 15 (28.8%) and distal to the occlusion in
only 5 (9.6%, difference in proportion 19.2%, 95% C.I.:
4.0–33.7%)). Four of the cases of distal progression
consisted of lengthening of the existing occlusion
down to the next substantial collateral. Only one
(1.9%) showed evidence of progression of calf vessel
disease. In this group there were 9 cases of untreated
iliac occlusion. No arterial disease progression was
observed in any of these.
76 limbs had no large vessel occlusion and no
intervention. 34 (45% (95% C.I.: 34–56%)) of these
showed evidence of disease progression, including 14
(18.4%) with progression of calf vessel disease.
The femoro-popliteal segment is the commonest
site for disease progression in all groups, except those
with untreated iliac occlusion. Calf vessel disease
progression is seldom observed in the presence of an
untreated proximal occlusion, whereas it is not
uncommon when there is no proximal occlusion
(1.9% vs. 18.4%, difference in proportion 16.5%, 95%
C.I.: 5.6–26.8%).
Discussion
In patients with large vessel occlusion, distal arterial
disease on the side of the occlusion is less severe than
on the contralateral side. This is in keeping with
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previous studies2,3 and supports the theory that large
vessel occlusion protects the distal vessels.
In patients undergoing repeat angiography, arterial
disease progression distal to an untreated large vessel
occlusion is rare and usually consists of lengthening of
an existing occlusion down to the level of the next
large collateral. Development of a new occlusion distal
to an untreated proximal occlusion is rare.
An isolated large vessel occlusion may cause
intermittent claudication. Critical limb ischaemia,
associated with rest pain, gangrene and limb loss is
associated with multi-level disease. Untreated large
vessel occlusion in a claudicant is therefore a benign
situation. It is our experience that claudicants fre-
quently believe that intervention will reduce their risk
of future limb loss. There is no evidence to support this
belief. Indeed the evidence from this study and others
suggests that claudicants with large vessel, particu-
larly iliac, occlusion are at relatively low risk of disease
progression.
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Table 1. Frequency and distribution of arterial disease progression in limbs with and without untreated large vessel occlusion.
Total no. of limbs Total no. showing disease progression Disease progression by arterial
segment
Iliac Femoral Calf
Large vessel occlusion 52 17 3 16 1
No large vessel occlusion 76 34 4 26 14
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